The feasibility of compensating for reflector surface distortions has been investigated. The performance characteristics (gain, sidelobe level, null location, beamwidth, etc.) of space conmiunication reflector antenna systems degrade as the reflector surface distorts due to thermal effects from a varying solar flux. The technique reported here will maintain the design radiation performance independently of thermal effects on the reflector surface. With the advent of monolithic microwave integrated circuits ("IC), a greater flexibility in array-fed reflector system design can be achieved. MHIC arrays provide independent control of amplitude and phase for each of many radiating elements of the feed array. The conjugate field matching technique provides a basis for obtaining the required element excitations under surface distortion for maintaining the design radiation performance. It is assumed that the surface under distortion are known.
ANALYSIS AND RESULTS
Given the desired antenna performance and reflector surface characteristics (x, y, z , 1st derivatives, 2nd derivatives), the problem involving surface distortions can be described as follows: To determine the minimum number of array elements, their best location and their excitations that will give rise eo the desired antenna performance. The reflector surface can be distorted (compensation problem) or it can be undistorted (design problem). Figure 1 presents a graphical description of the compensation problem. It is assumed that a design has already been established (array feed characteristics are known). Figure 2 shows the general approach taken for solving the compensation problem. The antenna performance characteristics (gain, sidelobe level, beamwidth, null location, etc.) can be described by the far-zone electric field or by the aperture field distribution. Notice that the far-zone electric field and the aperture field distribution are a Fourier transform pair [21.
The focal plane distribution contains the necessary information for obtaining the required number of elements, their location, and their proper complex excitations. Two methods can be used to obtain the focal plane distribution: (1) geometrical theory of diffraction (GTD) [31, and (2) physical optics (PO) [4] .
Conceptually the desired aperture field distribution (antenna performance) can be thought of as weighted (tapered) plane wave incident on the reflector surface from a prescribed observation direction. Using this concept, the fields in the focal plane can be calculated from the reflected and diffracted fields on the reflector surface. By taking the complex conjugate of the fields in the focal plane, the complex element excitations are obtained (conjugate field matching [ 5 -9 1 ) .
The configuration used for demonstrating the compensation techwas used to simulate the distorted surface. Table I presented nique is presented in Figure 3 . A sinusoidal type distortion the design and distortion parameters used as inputs by the computer program. Figure 4(a) shows the desired design (undistorted) antenna performance. With the distorted parameters in Table I , the resultant antenna performance degrades to that shown (Figure 4(b) ) would not be acceptable when compared to the shown in Figure 4(b) .
If this were a real case, the performance undistorted case (Figure 4 ( a ) ) . Using GTD and the compensation approach surmnarized in Figure 2 , the obtained compensated antenna performance is shown in Figure 4 (c).
The compensated antenna performance is not exactly like the undistorted ( Figure  4(a) ) but all performance characteristics were within an acceptable range. More radiating elements are needed in order to improve further the compensated antenna performance. 
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